Résumé : L'objectif de ce travail a été de comparer des systèmes de conduite taillés (espalier, lyre ouverte, lys, rideaux double et simple) avec un système de conduite non taillé, appelé taille minimale, en interaction avec deux blocs de vigueur (forte et modérée) dépendant principalement de la teneur en eau du sol et de la plante. L'étude a porté en priorité sur la taille minimale. La taille minimale du Merlot a augmenté la production dans les deux situations de vigueur en réduisant le volume des baies, mais principalement le nombre de grappes par pied. La composition des baies de la taille minimale est différente entre les deux situations de vigueur, pour les sucres, les anthocyanes et l'acidité. La composition des vins de la taille minimale est aussi différente en relation avec la vigueur. Les vins issus de la taille minimale en vigueur modérée sont parmi les plus concentrés comme ceux de Lyre, mais avec une composante acide ; la taille minimale en vigueur forte est en-dessous des autres systèmes de conduite sur l'ensemble des composantes qualitatives. La vigueur modérée équivaut à une contrainte hydrique de l'ordre de -0,4 and -0,6 Mpa de véraison à maturité d'après l échelle de CARBONNEAU (1998) pour les potentiels hydriques foliaires de base. La taille minimale en vigueur forte présente les vins les moins concentrés. Le microclimat des grappes de la taille minimale en situation de vigueur modérée est plus favorable à une meilleure maturation des baies, que celui des grappes de la taille minimale en vigueur forte avec entassement du feuillage. Dans les deux cas les grappes sont plus lâches, en relation avec la taille réduite des baies, ce qui défavorise le Botrytis. La taille minimale en situation de vigueur modé-rée pourrait être une alternative économique intéressante pour certaines gammes de vins de pays ou vins de cépage, par réduction des coûts de la taille et des autres opérations culturales ; ceci à la condition de pouvoir contrôler régu-lièrement la vigueur à un niveau modéré.
INTRODUCTION
Significant percentage of labor costs in a vineyard is associated with the pruning and the harvest. Mechanization of the harvest is now a reality in a lot of vineyards over the world, but pruning full mechanization is still impossible with the classical pruning systems. The concept of minimal pruning has emerged as an alternative to both traditional manual pruning and mechanical hedging (CLINGELEFFER, 1984; MC CARTHY and CIRAMI, 1990; CLINGELEFFER, 1992; POSSINGHAM, 1996; PONI et al., 2000; REYNOLDS and WARDLE, 2001 ). Minimal pruning is based on the premise that the pruning allows to control the plant vegetative expression, vigour and yield. Hence a minimally pruned vine may become self-regulating in term of balance between the vegetative growth and the yield.
The purpose of this investigation was to compare classical training systems manually pruned, (Vertical Trellis, Open Lyre, Lys, Geneva Double Curtain, Umbrella Kniffing) with a no pruned training system the Minimal Pruning, in interaction with two vigour situations mainly dependant on the soil and plant water content. The plant physiology and growth, the berry biochemistry composition and the wine composition and quality were studied.
MATERIAL AND METHODS
Plant material and field conditions: The variety is Merlot (Vitis vinifera L.) grafted onto SO4 and twenty year old. The training systems are described in table I, all of them are pruned in double Cordon de Royat. The Vertical Trellis (VT), the Open Lyre (OL) and the Lys (LY) have the first (pruning) wire at about 0.60/0.7 m from the soil, the Lys having the second wire at 1.0 m The foliage is hold by a pair of movable wires. The Minimal Pruning (MP), the Geneva Double Curtain (GDC) and the Umbrella Kniffin (UK) have the first (pruning) wire at about 1.5 m from the soil. The MP, GDC and UK are transformed VT of 7 years. The foliage is free. For all the training systems, the vines were set at 1,20 m in the row and 2,5 m between rows.
The experimental vineyard has two different vigour situations in relation to the soil depth: the vines in the strong vigour situation have no water restriction, and the Plant Physiology: The following observations and measurements have been done: total buds per vines, phenological stages according to the scale of LORENZ et al. (1995) , primary and secondary shoots number and growth from bud break to véraison or harvest maturity, number of leaves per shoot or per plant, exposed and total leaf areas (CARBONNEAU, 1995; MABROUK and CAR-BONNEAU, 1996) , plant water status with the leaf water potential methods (SCHOLANDER, 1965; OJEDA et al., 2001; CHONÉ et al., 2001) , bud fertility.
Berry growth and biochemistry: The following observations and measurements were done: number of clusters per shoot and vine, number of berries per bunch, berry size and weight with a method of berry classification (OJEDA et al., 2001 ).
The following biochemistry compounds were analyzed: total sugar concentration by a temperature compensating refractometer, titrable acidity and pH and total anthocyanins according to OJEDA et al. (2002) .
The date of harvest is determined according to sugar and titrable acidity level and with the berry sensorial tasting method (ROUSSEAU and DELTEIL, 2000) .
Vinification and wine analysis: The wine is elaborated using a mini-vinification method ( France) with 80 to 100 kg of grapes. After alcoholic and malolactic controlled fermentation, the wine is filtered, aerated, bottled, and tasted by a specific wine tasting panel.
Classical analysis are performed on the wine: pH, titrable acidity, alcohol, dry matter, anthocyanins, total phenols, colour intensity, potassium.
RESULTS
Vigour characterization of the two situations: To characterize the two vigour situations, for all training systems, we have used the plant water content measured by the predawn leaf water potential and the yield parameters (figures 1, 2 and 3).
Wine composition of the training systems in interaction with the vigour: The wines from the training systems are distinguished by the following parameters: dry matter, anthocyanins, total phenols, tartaric acid, alcohol and potassium for the horizontal axis or first principal component, and the titratable acidity for the vertical axis or second principal component (figure 4).
The vigour situations are clearly gathered.
The MP wines are separated from the other training systems wines, and are separated between them in interaction with the vigour.
Notice the position of the other training systems which will be more analysed in next publications, particularly the Open Lyre -Moderate Vigour which shows the best equilibrium of maturity. The number of shoots per vine is 5 to 6 time higher in MP than for VT, but the length of a shoot is 2 to 2,5 time inferior. The vigour has no effect on the number of shoots per vine, but has an influence on the length of a single shoot for MP. The number of leaves is in general in relation to the shoot length. There is no secondary shoot with MP (table II) .
The total leaf area of a MP vine is 2 or 3 time superior compared to VT, but the area of a MP single leaf could be 1,5 to 3 time inferior than for VT.
The shoot fertility, in relation to the total shoot length and number per vine, is inferior for MP than for VT with an effect of the year for MP in moderate vigour situation (table II) .
There is no water stress in high vigour situation for both training systems, according to the predawn leaf water potential scale of CARBONNEAU (1998). The predawn leaf water potential is lower for MP (on average -0,6 Mpa) compared to VT (on average -0,3 Mpa) in moderate vigour situation from véraison to harvest maturity. The observation of the leaf water potentials during the day has shown that the water constraint is more important for MP in moderate vigour situation than in high vigour, and than VT in both vigour situations.
Berry growth: the cluster number per vine is always superior for the MP in comparison with VT. The number of berries per cluster, the berry size and weight are always inferior for MP compared to VT (table III) 
DISCUSSION AND CONCLUSION
Minimal Pruning on Merlot has increased the yield in high vigour situation without increasing the berry size but mainly through the total clusters number per vine; in moderate vigour situation the yield is similar to the control (on the second year of minimal pruning, 2001). The berry composition of the MP in the two vigour situations is different, mainly for sugar, anthocyanins and acidity. The MP wine composition is also distinguished in relation to the vigour. The MP wine from moderate vigour is more concentrated. Moderate vigour means a water stress between -0,4 and -0,6 Mpa since véraison to harvest maturation according to CARBONNEAU (1998) scale of the predawn leaf water potentials. The high vigour MP wine is less concentrated than the wines from all the tested training systems.
The moderate vigour MP wine fits many quality criteria, but a more precise comparison with other wines (Open Lyre and Vertical Trellis) is needed. In any case, those interesting results are explained for a great part by an high value of the ratio «potential Exposed Leaf Area/yield».
Besides, it can be indicated that MP in moderate vigour situation has a better cluster microclimate than MP in high vigour situation, what could also contribute to favourable berry ripening. In addition, for both, the clusters are less compact what is unfavorable to rots.
Minimal Pruning has to be studied over more vintages, particularly in respect with the stability of the vine development and wine sensorial analysis. At the moment, it can just be indicated that Minimal Pruning and moderate vigour vines can produce wine with an interesting level of concentration (sugars, phenols); the aromatic characteristics require more data and replicates, and first indi- 
